GUEST EDITORIAL Harbour and Maritime Simulation
By Agostino G. Bruzzone, Co-Guest Editor Years ago my first job activities involved consulting on harbor terminal design and re-engineering, and so I'm very proud to be the co-guest editor of this special issue on Simulation in Harbour and Maritime Environments.
Traditionally, the maritime sector has been a successful area for simulation, especially for training equipment and ship design support. Due to the costs and the complexity of both harbours and vessels, the use of simulation techniques has been justified in this area from many years. Today there is growing interest in developing new support for the management and control of maritime transportation.
The first large group of complex simulation models for civil applications in this area was applied to container terminals, while the experiences developed in the Port of Singapore Authority have been very successful in terms of guaranteeing efficiency and flexibility. The use of experimental design techniques on the simulation models is probably the most effective way to support management policies in this field [1] .
As demonstrated during the first Workshop on Harbour and Maritime Simulation organised at the Conference &dquo;ESS '96: Simulation in Industry,&dquo; recent developments in hardware and software technologies have made it possible to use simulation as a viable decision support tool in this field. Hardware improvements have reduced the cost of simulation while also improving effectiveness and speed. These advances, together with the improvements in graphic interfaces and software techniques, have made simulation an attractive tool for dealing with problems concerning harbour and maritime operations [2] .
A key element of such problems is an underlying large capital investment in the system being studied. The need to ensure near-optimal operation is therefore critical for survival in a highly competitive environment.
During the 1996 International Conference on Maritime Safety in Genoa, the Liophant Simulation Club presented a virtual reality simulator for supporting ship handling procedure design to the European Harbour Services. This was a practical example that the most advanced technologies and research teams are now ready, willing and able to support maritime transportation, while respecting both technical and operative cost requirements [3] .
The purpose of this special issue is to highlight recent developments in the application of modelling and simulation methodology in the realm of harbour and maritime applications.
Many operational facets need to be simultaneously supported and smoothly integrated. The potential contribution of simulation studies is therefore very substantial. Some topics of particular interest in the maritime environment are risk analysis, safety procedures, operation planning, training environments, graphics/virtual reality, and real-time applications.
Obviously, this is an application field, and so it's very important that all the papers in this special issue present real case studies developed in co-operation with major maritime operators.
In September 1998, the &dquo;International Workshop on Modelling and Simulation within a Maritime Environ-ment&dquo; will be organised in Riga, Latvia, by the SCS, in cooperation with the Latvian Simulation Society and the Liophant Simulation Club. Starting next year, this event will become a Classic Workshop and a reference point for this kind of simulation model, promoting advances in the field and meeting with the experts.
Today, technologies are providing new frontiers for harbour and maritime simulations: web-based modelling and distributed simulation are very hot topics for this area that traditionally involves different entities that are geographically distributed around the world. It will be very important to integrate these methodologies to develop intelligent systems that can support decisions that will improve safety at sea and the efficiency of the global transportation system.
